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(54) Title: CONTROLLED RELEASE FORMULATION OF LAMOTRIGINE 

^ (57) Abstract: Rapidly disintegrating multiparticulate controlled release formulations of lamotrigine having an improved phaima- 
^ cokinetic profile and improved patient compliance, and process of preparing the formulations. It pixjvides better control of blood 
^ plasma levels than conventional tablet formulations that is administered once or more times a day. 
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CONTROLLED RELEASE FORMULATION OF L4MOTRIGINE 

FIELD OF THE INVENTION 

The invention relates to rapidly disintegrating multi|)articiilate controlled release 
5 formulations of lamotrigine having an improved pharmacokinetic profile resulting in reduced 
dosing frequency. This invention further relates to a process for preparing the dosage form. 

BACKGROUND OF THE INVENTION 

Controlled release refers to the release of the therapeutically active ag^t from a 

1 0 composition or dosage form in which the agent is released according to a desired profile over an 
extended period of time. ControEed release profiles include, for example, sustained release, 
prolonged release, pulsatile release, and delayed release profiles. In contrast to immediate 
release compositions, controlled release compositions allow delivery of an agent to a subject 
over an extended period of time according to predetermined profile. Such release rates can 

15 provide therapartically effective levels of an agent for an extended period of time and thereby 
provide a longer period of pharmacological or diagnostic response as compared to conventional 
rq)id release dosage forms. Such longer periods of response provide for many inherent benefits 
that are not achieved with the corresponding short acting, immediate release preparations. For 
example, in the treatment of chronic paia, controlled release formulations are often highly 

2 0 preferred over conventional short-acting formulations. 

Controlled release pharmaceutical cbmpo^ons and dosage fi^rms are designed to 
improve the delivery profile of agents, such as drugs, medicaments, active agents, diagnostic 
agents^ or any substance to be internally administered to an animal, including humans. A 
controlled rdease conq)osition is typically \ised to improve the effects of administered 

25 substances by optimi2ing the kmetics of delivery, thereby increaang bio-availabilily, 
convenience, and patient compliance, as well as mitiitDizang side effects associated with 
inappropriate immediate release rates such as high initial release rate and, if undesired, uneven 
blood or tissue levels. 

Lamotrigine, an andepileptic drug of the phenyltriazine class is chemically unrelated to 
30 e?dsting antiepileptic drug. Its chemical name is 3, 5-diamino-6 (2,3-dichlorophenyl)-l,2,4- 
triazine, its molecular formula is C9H7N5CI2. It is disclosed in EP-A-0021121, which is 
incorporated by reference. 

Lamotrigine has been used to treat over a million patients worldwide, iacludiog about 4000 
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adults and over 1000 cbildren in clinical trials, Extensive expense with lamotrigine has 
indicated that it may be efifective when other anticonvulsant drugs have Med. It is a vabable 
broad-spectrum drug that is well tolerated and has few adverse effects apart from sidn rash 
(Besag FMC, CNS Drugs 2000). Pharmacokinedcally, the plasma concentrations of 
5 lamotripne vary linearly with the dose (Ramsay RE, 1991). Over the range 50 to 400nig as a 
single dose, Cmax increases proportionately from 0.S8 to 4.63 |jg/ml, as does the AUC (29.9 to 
21 1.9 mg/L.h). Acute and chronic studies m humans have suggested that lamotrigine levels of 
1-3 |ig/ml are effective in controlling sdzures (Betts et al, 1991). Adverse events associated 
with lamotrigine are typical of antiepileptic drugs, namely dizaness, ataxia, diplopia, 

1 0 somnolence, headache, and asthenia. The incidence of such side effects is aroimd 10% (Elamsay 
RE, 1991), Overall, 8.6% of patients were removed from clinical trials because of adverse 
experimces that included, in addition to rash, nauseaA^omiting and intolerable episodes of the 
CNS-related events (Ramsay RE, 1991; Goa KL et al, 1993). 

Neurological side effects are normally seen at higher plasma concentrations (which are 

15 most likely to occur at peak plasma concentrations). During the first 18 weeks of lamotrigine 
treatment 16.7% of patients reported nausea and vomiting at a mean concentration of 6.00 to 
7.99 Jig/ml and 100% reporting headache and ataxia at >10 \xg/nA (Goa KL et al, 1993). 
Sinoilarly, Bmnie et aL, (1987) reported side effects only in patients ^th levels above 3 |jg/mL 
Dose reduction and slow dosage escalation are two techniques to overcome these peak 

2 0 time ^de effects (Binnie et al, 1987). The present invention will reduce these side effects by 
controlling the Cmax of lamotrigine by the use of a novel controlled release fonrndation of 
lamntriginfi It will also maintain the steady state concentration with little fluctuations. The 
reduced inddence of these n^jrological ^de effects will in:q)rove patient compliance with the 
therapy. 

25 Serious skin reactions Occluding Steven Johnson Syndrome and Toxic Epidermal 

Neorolyias) occurring in patients taking lamotrigine ^ere highlighted by the Committee of 
Safety Medidne (CSI^ in 1997 and have subsequ^tly be^ discussed in the literature (Mitchell 
P, 1997; Anon., Drug and Therapy Perspectives, 1998). Rash, whidi has occurred in 10% of 
patients in placebo-controlled trials has led to discontinuation of therapy in 1% of patimts (most 

30 common cause of discontinuation) (Besag FMC, CNS Drugs 2000), Skin reactions such as 
Stevens Johnson Syndrome are potentially fatal and have an mcidence of 1 in 1000 person-years 
in adults. The incidence is hi^er in children. Risk factors for skin reactions include high plasma 
concentration, concomitant sodium valproate therapy (Valproate reduces the hepatic clearance 
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of lamotd^e thereby increasing plasma conceofxations of the drug by appioximatdy two fold 
for a given dose), a high initial dose of lamotrigine and rapid dose escalation (Mitchell P, 1997; 
Anoa, Current Problms in Phannacovigilance). 

There is some preliminaiy data that shows that slow dosage escalation or titration when 
5 initiating therapy may lessen the likelihood of development of severe rash (Ramsay RE, 1991). 
Controlled rdease lamotrig^e, which is deigned to avoid e?xessive Cm&c levels, will produce 
lower plasma concentrations which are reached over a longer period of time and will reduce the 
inddence of this troublesome side effect of lamotrigine. Further, the controlled release 
formulation will be much safer to use with concomitantiy administered drugs such as phenytoin, 
1 0 carbamazepine, sodium valproate etc. 

Presentiy lamotrigine is prescribed in conventional tablets or dispersible/chewable tablet 
form in doses ranging from 25 to 600 mg/day, once a day or two divided doses. Immediate 
release dosage forms provide rapid dissolution results with a rapid increase in blood plasma 
levels after each dosing, which causes adverse effects. The reasons for giving divided doses of 
1 5 lamotrigine is to prevent very high concentrations in the plasma, which can occur with single 
daily dose of conventional formulation. 

It is a known fact that frequent dosing results in poor patient compliance resulting in an 
inadequate/sub-optimal therapeutic effect. 

Peak trough fluctuations at steady state are reduced whenever one or more of the 
2 0 following occur: 

- Increase in half-life. 

* Shorter do^ng interval 

- Reduced rate of absorption. 

The oral administration of solid dosage forms, for ^cample tablets^ capsules, often 

2 5 presents ing^on problems for the patient, especially in case of children or old people. In order 

to get around this problem otha: forms of phaimaceutical formulations are resorted to, for 
example chewable tablets, disper^le tablets and monodose sachets, the contents of whidi are 
to be dissolved or suspended in water and taken orally. 

The problems inherent in the administration of divided doses of lamotrigine point to the 

3 0 desirability of providing a controlled release formulation of lamotri^e, which can be givm once 

daily to improve the patient compliance, which can be taken without water or can be dispersed 
in water for the convenience of the patients and can provide an improved pharmacokinetic 
profile. Improved pharmacokinetic profile here means that the formulation will provide a more 
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constant blood level of drug and will show less fluctuation between the maximum and minimum 
plasma drug concentration than once or repeated doses of regulai/immediate release drug 
formulation containmg equal amounts of active ingredients adn^inist^ed per day. 

Formulations according to this aspect of the present inv^tion are particularly useftd in 
5 administration of medications to individuals who cannot or vnii not chew or swallow, such as 
debilitated patients^ patietxts who have diflEiculty swallowing solids^ and the ddedy. 
Furthermore, the formulations accordmg to the invention provide a fiirdi^ significant advantage 
with respect to tablet or ^ple capsule. People who need to swallow a tablet or a capsule 
under the above mentioned conditions may sometimes have to swallow the said tablet or capsule 
10 without wat^ and that can be dangerous as the tablet or capsule can get into trachea i.e. 
respiratory site. 

The prior art discloses many different types of multiple unit dosage forms. An example 
of a controlled release dosage form, which releases the active substance by difiusion through a 
membrane, is described in U.S. 4,927,640, i.e. a multiple iHiit system containing small inert 
1 5 cores with an active substance and a release controlling polymeric membrane. The mechanical 
properties of such multiple units formulated into tablets are reported in Pharmaceutical 
Research, 10 (1993), p. 274. There are examples in prior art which disclose that pellets may be 
formulated into tablets, there are no examples describing any compositions of such a tablet 
formulation or a technique to manufacture such a formulation comprising lamotrigine which is 

2 p given once a day and provided unproved pharmacokinetic profile. 

StJMMARY OF THE INVENTION 

The invention provides a multiparticulate controlled release dosage fisnnulation of 
lamotrigine, which comprises: 
(a) particles, which comprise lamotrigine; 
25 (b) a rdease rate controlling polymer; and 

(c) a rapidly dii»ntegrating binder, which will allow the partides to rapidly disperse in an 
aqueous environm^t. 

Preferred dosage forms will comprise discrete pelleted cores covered with a rate 
controlling membrane where the core has dther a spheronized homogeneous core or a 

3 0 heterogeneous core^ which conq)rises an inert base having layers of drug applied by a suitable 

coating procedure. 

The partide may be placed in a tablet fi)nn or they may be placed in a hard gelatin 

capsule. 



4 



wo 03/104192 



PCT/IN03/00213 



Therefore, it is a primaiy object of the present invention to provide a novel lamotrigine 
dosage form that will improve patient compliance by (a) providing a rapidfy disint^rating 
formulation that will disperse in the mouth for ease of admrnistradon or in water (b) vrill reduce 
the dosage frequency to once daily and (c) will provide a pharmacokinetic proffle that will 
5 reduce or *^iiminfltft neurolo^cal ade effects and/or skm reactions. 

It is also an object of the invention to provide a dosage form of lamotrigine that will 
control the rdeaseoflamotrigine in such a manner that an effective OT^ - 
can be maintained over an e?5tended period of time, but also the drug release should be such tiiat 
the drug concentration in the blood remains relatively constant over the extended period of time 
10 to iff^rove therapeutic results and/or minimize the side effects. 
DETAILED DESCRIPTION OF THE INVENTION 

The pharmaceutrical composition prepared according to tiie instant invention is suitable 
for reducing fluctuation in troughs and peaks of drug concentration in patient's blood plasma 
^GTom the ratio of peak and trough is in the range of 1 .0 to 1 .6, 
15 Further, the pharmaceutical composition of the instant invention will reduce the side 

effects of lamotrigine and will also reduce the dosing frequency to once daily. It vwll also be 
safer than conventional lamotrigine, when given in combination witii other anti-epileptic drugs 
selected from the group compriang phenytoin, carbamazepine, sodium valproate etc. The side 
effects mentioned above are ataxia, diplopia, somnolence, headadie, and rash. 
20 The core (core particle) may comprise lamotrigine or a pharmaceutically acceptable salts 

thereof along with commonly used water sohible and/or water insohible and/or water disperable 
and/or water diantegrable exdpients and optionally comprismg lamotrigine or pharmaceutically 
acceptable salts thereof witii rate controlling exdpient(s). The lamotrigine and the exdpient(s) 
are preferably present in a ratio of from 1:100 to 100: 1, more particularly from 1 :20 to 20: 1 and 
2 5 most preferably from 10:1 to 1:10 or in the alternative a ratio of 5:1 to 1:5 may be used. 

The core can optionally comprise an acid, preferably an organic acid and the ratio of 
lamotrigine and organic add is from 50:1 to 1:50 or more preferably for 20:1 to 1:1 and most 
preferably 10:1 to 2:1. 

The organic acid, when such is used, is preferably selected from adipic add, ascorbic 
30 acid, fumaric acid, citric add, malic add, sucdnic add and tartaric add. The active 

ingredient can be present in the form of a free base or in tiie form of pharmaceutically acceptable 
salt such as hydrochloride or maleate salt. Furdier, tiie active ingredient, where applicable, may 
be present eitiier in tiie form of one substantially optically pure enantiomer or as a mixture of 
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enantiomers or pofymoiphs thereof. 

The lamotriffne and excipieat(s) are preferably built up on a central inert nudeus. The 
inert nudeus suitability conasts of an inert component sudi as a non-pardl bead of sugar, 
sugar/stardi or microcrystalline cellulose (Cdphere R.T.M.) having an average diameter in the 
5 range of from 0.05 to 0.75 mm, typically from 0.15 to 0.3 mm. The actual nudeus size used 
may vaiy depending on the drug loading required for particular formulation. The core maybe 
built up in a conventional coating paa Altemativdy, the drug and polymeric material may be 
built up on a central inert nucleus as herein before defined in an automated coating system for 
example, a Wurster coater. The core may also inchide furtha: conq)onents to those spedfied 
1 0 above such as dispersing ag^t, glidant and/or surfactant. 

According to one embodiment the rate-controlling membrane is made up of 
pharmaceutically acceptable polymer(s) of varying water solubility or water permeability. The 
rate controlling membrane can be combination of polymers such as polymers of low water 
permeabilily/solubiHty polymer(s) and high permeability/solubility polymer(s). 
1 5 The polymers that can be used to form the rate-controlling membrane or micromatrix 

are described in greater detail herein bdow. The rate controlling polymer(s) are sdected from 
the group compriang alkyl celhiloses, hydroxyalkyl celluloses, ceMose ethers, cellulose esters, 
nitro celluloses^ polymers of aoyhc and methaciylic acids and esters thereof, polyamides, 
polycaibonates, pdyalkylenes, polyalkylene glycols, polyalkylene terephthalates, polyvinyl 
20 esters, polyvmylpyirolidone, polyglycolides, polysiloxanes and polyurethanes and co-polymers 
thereof Exanq)les of suitable polymer are described in Kibbe, Handbook of Pharmaceutical 
Exdpients^ Third Ed.(2000)pp. 401-406. 

Accordmg to an espedalty preferred embodiment, the rate controlling polymers contain 
ammonio mediacrylate co-polymers as herdnafter described. These high water 
25 soluble/pemieable polymers inchide polymers such as Eudragit RL. Ukevwse, the tem low 
water soluble/permeable polymer as used herein includes polymers, sudi as Eudragit RS. 

The high water soluble/penneable polymer that are suitable are sdected from the group 
comprising polyvinyl alcohol, polyvinylpyrrolidone, methylceUulose, hydroxypropylcdlulose, 
hydroxypropyhnethyl cdhilose or polyethylene glycol, or a mixture th^eof 
3 0 The low water soluble/permeable polymer that are suitable are selected from 'the group 

comprising ethylceMose, ceMose acetate, cellulose propionate (lower, medium or higher 
molecular wdght), cellulose acetate propionate, cellulose acetate butyrate, cellulose acetate 
phthalate, cellulose triacetate, poly(methyl methacrylate), poly(ethyl methacrylate), poly(butyl 
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methacrylate), potyOsobutyl methacrj^te), and polyOieqrl melhacrylate). Poly(isodecyl 
methaaylate), polyQauiyl methacrylate); poty(phenyl methacrylate), poly(methyl aaylate), 
poly(isopropyl acaylate), poly(isobutyl acrylate), poly(octadecyl acrylate), or a mixture thereof. 

A suitable polymer, which is freely permeable to aqueous soludon of lamotrigine and 
water, is a polymer sold under the Trade Mark Eudragit RL. The suitable polymers, which are 
slightly permeable to aqueous sohition of lamotrigine and water, are polymers sold under the 
Trade Mark Eudiagit RS and Eudra^t NE SOD or a polymer whose permeability is pH 
dependent such as those sold under the trade marks Eudragit L, Eudragit S or Eudragit E. 
Eudragit RL is highly permeable and Eudragit RS and Eudragit NE SOD low permeable 
polymers, independent of pH Eudragit L is an anionic polymer synthesized from methacrylic 
acid and methacrylic add methyl ester. It is insoluble in acids and pure water. It becomes 
soluble in neutral to weakly alkaline conditions. The permeability of Eudragit L is pH 
dependent Above pH 5.0, the polymer becomes increasingly permeable, (Eudragit L is 
described in the '^Eudragit L" brochure of Rohm Pharma GmbH (1986)). 

The polymeric coating used to form the rate-controlling membrane can also inchide one 
or more commonly used exdpients in oral pharmaceutical formulations. 
Representative commonly used exdpients in oral pharmaceutical formulations are selected from 
the group comprising talc, ftimed silica, glyceryl monostearate, magnesium stearate, calcium 
stearate, kaolin, colloidal siHca, gypsum, Tween 80, Syloid 244FP R.T.M.,Geleol pastiles, 
micronised silica and magnesium trisilicate. 

The quantity of commonly used exdpients in the lamotrigine oral formulations is from 
about 0.1 to about 200% by wei^t, preferably from 0.25 to 100% and more particularly 0.S to 
75% based on the total dry weight of the polymer. 

The polymeric coating can also include a material that improves the procesang of the 
polymers. Sudi materials are generally refored to as "plastidsers" and indude, for exBxnple, 
adipates, azdates, benzoates, citrate^ isobutyrates, phthalates, sdjacates, stearates, tartrates, 
polyhydric alcohols and gjycols. Representative plastidsers include acetylated monoglycerides; 
butyl phthalyl butyl glycolate; dibulyl tartrate; diethyl phthalate; diethyl phthalate; ethyl phthalyl 
ethyl glycolate; glycerin; ethylene glycol, propylene glycol; triethyl dtrate; triacetin, triproprinon; 
diacetin; dibirtsd phthalate; acetyl monoglyceride; polyethylene glycols; castor oil; triethyl citrate; 
polyhydric alcohols, acetate esters, glycerol triacetate, acetyl triethyl citrate, dibenzyl phthalate, 
dihexyl phthalate, butyl, octyl phthalate, di-isononyl phthalate, butyl octyl phthalate, dioctyl 
azdate, epoxidised tallate, triisoctyl trimdlitate, diethylexyl phthalate, di-n-oclyl phthalate, di-1- 
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octyl phthalate, di-l-decyl phthalate, di-n-undecyl phthalate, di-n-tridecyl phthalate, tii-2- 
ethyiegqd trimeDitate, di-2-ethylQq4 adipate^ di-2-etliyfliCTyl sebacate, di-2-ethyhexyl azdate, 
dibutyl sebacate^ glyceryl monocaprylate and glyceryl monocaprate. 

The amount of plasticizer to be used is from about 1% to 60% based on the wdght of 
the dry po]ym«<s),more preferably 5% to 60%. The polymeric coating can also include an and- 
foaming agent to prevent foaming durii^ the process. An example of an and-foaming agent is 
Simethicone. The amount of anti-foaming agent to be used in the coating is preferabty from 0% 
to 0.5% of the final coating formulatioa 

The amount of polymer(s) to be used in formmg the particles will be determined based 
on various parameters such as the desired delivery properties, including the amount of drug to 
be delivered, the drug release rate desired, and the size of the particles. The rate controlling 
membrane on the particles, including all solid components thereof such as copolymer, filler, 
plasticizer and optional commonly used excipients and processing aids, is from about 1% to 
150% weight gain on the cores, preferably 5% to 80% weight gain and more preferably 5% to 
60% weight gain on the cores. The rate controlling polymer membrane can be coated by any 
known method, including spray application. Spraying can be carried out using a fluidized bed 
coated preferably Wurster coating), or in a pan coating system 

The core is suitably coated with a polymeric rate-controlling membrane conq)rising at 
least one polymeric material as described above. The core may be coated to a coating level that 
is suffideot to fecilitate the desired rdease rate. 

The rate-controlling membrane can comprise a sin^e polymer or a mixture of two or 
more polymers. 

Oral controlled release formulations of the invention can be in the form of a suspension 
made with suitable commonly used suspmding agents and other auriliary pharmaceutical 
excipients. 

The rate controlling polymer of the membrane is any one of those herein above spedfied 
for the core and indudes polym^s with varying sohibiUty and permeability to water. 

The oral controlled release lamotrigine formulation of the invention can be in the fi)nn of 
a multiparticulate formulation or a tablet The term "multiparticulate" as used herein includes 
discrete particles such as nanoparticles, microspheres, microcapsules, pellets^ mini-tabletsf, 
granules, beads, spheronized granules and mixtures or combinations thereof A multiparticulate 
oral dosage form according to the invention can comprise a blend of one or more populations of 
particles, pellets or mini-tablets having different in vitro and/or in vivo release characteristics. 
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For example, the itiultq)articulate oral dosage form can comprise a blend of an instant or fast 
release component and controlled release component compressed into a rapidly disintegrating 
tablet. Fast release componi^ts and/or controlled release components can additionally be 
coated vAih an enteric coating polymer membrane. Alternatively tiie blend of instant or fast 
5 release and controlled release component contained in a suitable capsule, for example bard or 
soft gelatin capsules. The multiparticulate formulation may be filled into a capsule and may be 
administered by swaUoTving the capsule or by opemng said capsule and sprinklir^ the contents 
onto food. Altemattvely the multiparticulate formulation may be presented in a sachet or oth^ 
binder that rq)idty releases in an aqueous environment 
10 The particles and one or more auxiliary exdpient mat^als can be conq)ressed into 

tablet form such as a smgle or multiple layer tablets. Typically a multiple layer tablet may 
comprise two layers, which may contain the same or different levels of the same active 
ingredient having the same or different release characteristics, or may contain different release 
characteristics. 

15 As indicated above the oral controlled release lamotrigine formulations of the present 

inv^tion may comprise auxiliary excipients such as for example diluents, lubricants, surfactants, 
disintegrants, plasticisers, anti-tack agents, opacifying agents, pigments, flavourings and such 
like. As will be appreciated by those skilled in the art, the exact choice of excipient and their 
relative amounts will depend to some extent on the final oral dosage form into which the 

2 0 controlled release lamotrigine formulation is incorporated. 

The amount of the auxiliary excipients may comprise firom 0.05 to 75 weight % based 
on the total weight of the fonnulation, depending on the desired property to be imparted to the 
formulatioa 

Suitable dihients include for example pharmaceutically acceptable inert fillers sudi as 
25 microoystalline ceUulose, lactose, dibasic caldum phosphate, saccharides, and/or nuxtures of 
the fi^r^oing. Exanqples of diluents indude microcrystalline celluloses such as those sold under 
tiie Trade Mark Avicd pH 101, Avicd pH 102, Avicel pH 1 12, Avicel pH 200, Avicd pH 301, 
and Avicel pH 302; lactose such as lactose monohydrate, lactose anhydrous and Pharmatose 
DCI^l (Pharmatose is a trade mark), including anhydrous, monohydrate and spray dried forms; 
30 dibasic caldimi phosphate such as Emconq)ress (Bncompress is a Trade Mark); mannitol; 
Pearlitol SD 200 (Pearlitol SD 200 is a trade mark); starch; sorbitol; sucrose; and glucose. 

The amount of the dihieuts may comprise firom 1 to 80 wdght % based on the total 
weight of the fonnulation, and preferably fi*om 20 to 75 wdght % of the fonnulation based on 
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the total weight of the foimulation. 

Rapidly diant^ating binders may include, for example, crospo\ddone, microcrystalline 
cellulose, sodium starch glycolate, croscanndlose sodium starch, sodium carboxy methyl 
cellulose, prpgelatinized starch which are used in effective amounts to act as a binder for 
5 lamotri^e and any added exdpients which are used in effective amounts to act as binders for 
the lamotrigine and any added exdpients. Suitable hibricants, including agents that act on the 
flowability of the powder to be compressed are, for example, colloidal alicon dioxide such as 
Aeroffll 200 (Aerosil is a Trade Mark); talc; stearic add, magnesium stearate, caldum stearate 
and sodium stearyl fimmate. 
1 0 Suitable disintegrants indude for example lightly crosslinked polyvinyl pyrrolidone, com 

starch, potato stardi, maize stardi and modified starches, croscarmellose sodium, cross- 
providone (Polyplasdone XL 10 RT.M.), sodium starch glycolate and combinations and 
mixtures thereof 

The disintegrants may comprise fi-om 1 to 20 weight % of the formulation and the 
1 5 lubricants may comprise from 0.05 to 10 weight % of the formulatioiL 

The dissolution of the controlled rdease lamotrigine may be determined by the following 
method. 

Instrument - Apparatus H, USP (Paddle) 

20 Revolution - 50/mia 

Temperature - 37±0.5T 

Dissolution mediums - Medium 1: 900 ml 0.1 N HCl (analyzed at 

wavdength 265 nm) , Medium 2) 900 ml pH 4.5 buffer (analyzed at wavelength 270 
nm). Medium 3) 900 ml pH 6.8 buffer(analyzed at wavdength 305 nm), Medium 4) 900 
25 ml pH 7.5 buffer (analyzed at wavelength 305 nm), Medium 5) 750 ml 0.1 N HCl 

(analyzed at wavdength 267 nm) for 1 hour then for remaining intervals 250 mL of 
Irisodium phosphate buffer was added to it and pH adjusted to 6.8 (analyzed at 
wavdength 305 nm). Lamotrigine was determined using a UV Spectrophotometer. 

30 In the appended Exanq)les, the above described dissohition test was used to determine 

the rdease rates of the particular dosage forms. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following examples further illustrate but by no means limit the present invmtion. 
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Example 1 

1) Production of core 

A fluidized bed processor of Wurster type (manufactured by Glatt, Geimany), 
GPCG-3 was charged with 750 gm of microcrystalline ceUulose (Celphere CP 102 R. 
5 T.M.) (Partide diameter of 0.15 to 0.30 mm), it was coated by spraying a bulk liquid of the 
foUowuig composition prepared in advance. The spraying operation was stopped when the 
spedfied amount of bulk liquid had been sprayed, and then drying was carried in the fluid 
bed processor. The resulting granules (core particles) were sieved through sieve 425 jim 
and 180 ^m to provide 1750 g granules (core particles). The over size and under size core 
1 0 particles were discarded. 
Bulk liquid 

Lamotrigine 900.00 g 

Hydroxypropyl Methylcellulose E-15 LV 545.45 g 
Purified Water 13.20 kg. 

15 2) Production of controlled release particles 

A fluidized bed processor of Wurster type (manufactured by Glatt, Germany), 
GPCG-3 was charged with 1500 g of above drug granules (core particles). A controlled 
release rate controlling membrane coating liquid of following composition prepared in 
advance was sprayed. The coated particles were dried in a stream of hot air in tray drier 
20 and $»{fl«d through 425 \im and 180 jun sieves to provide 1750 g of controlled release 
particles. The over size and under size controlled release particles were discarded. 

Rate controlling coating membrane composition 

EudragitRSPO 187.25 

25 EudragitRLPO 9.848 g 

Triethyl dtrate 39.425 g 

Talc . 63.45 g 

Methylene Chloride 1 140.0g 

Isopropyl alcohol 1910.0g 



30 



Example 2 

ETcample 1 was repeated except that the composition of controlled release rate 
controlling coating membrane was as follows: 
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Rate controlling coating membrane composition 



EudragitRSPO 163.84 g 

EudragitRLPO 8.617 g 

5 Triethyl citrate 34.5 g 

Talc 55.52 g. 

Methylene CUoride 997.5 g 

Isopropyl alcohol 1 67 1 .25 g 



1 0 The dissolution rate of the controlled rdease particles was determined (Table 1) 



Table 1: Dissolution profile 



Medium — >• 


1 


2 


3 


4 


Medium — »• 


5 


Time (Hour) 


% Release 


Time (Hour) 


% Release 


1 


46.66 


68.12 


41.53 


44.43 


1 


49.4 


2 


66.06 


80.82 


54.08 


55.42 


2 


62.3 


4 


85.53 


82.77 


63.9 


57.13 


3 


69.1 


6 


93.19 


92.61 


69.37 


71.28 


5 


80.1 


8 


98.05 


100.09 


77.88 


78.75 


7 


85.5 


10 


101.23 


100.86 


82.88 


87.38 


9 


91.5 


12 


100.86 




83.84 


89.68 


11 


94.6 


14 






87.81 


91.29 


13 


97.2 


24 






92.82 


94.47 


25 


108.9 



In an oral bioavailability study carried out at the pharmacokinetic unit (PKU), 
controlled release (CR) formulation of lamotrigine (50mg) (encapsulated controlled release 
particles of example 2) and the conventional formulation (lOOmg) were administered m 
human subjects. The plasma concentrations of lamotrigine (Table 2) and the resulting 
2 0 pharmacokinetic parameters are presented in Table 3 . 
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Table: 2 Plasma concentration-time profile formxilation of Lamotrigine 





Plasma concentration (pg/ml) Mean =i: SD 


Time 
(Hour) 


Conventional Tablet 
lOOmg 


Formulation (example 2) 
50mg 


0.00 


0.000 ±0.000 


A AHA J_ A AAA 
0.000 ± U.UUU 


0.25 


0.436 ±0,460 




0.50 


1.064 ±0.593 


/\ /\/\A 1 t\ r\f\f\ 

0.000 ± 0.000 


1.00 


1.220 ±0.309 


f\ f\f\f\ 1 A AAA 

0.000 ± 0.000 


1,50 


1.251 ±0.221 


f\ AAO 1 A 1 A^ 

0.098 ± 0.106 


2.00 


1.346 ±0.156 


0.172 ±0.113 


2.50 


1.310 ±0.154 




3.00 


1.261 ±0.157 


0.314 ±0.135 


3.50 


1.225 ±0.156 




4.00 


1.199 ±0.139 


0.376 ±0.122 


5.00 




0.410 ± 0.137 


6.00 


1.134 ±0.121 




7.00 




A y1 A A 1 A 1 AC 

0.409 ± 0,105 


8.00 


1.050 ±0.137 




9.00 




0.435 ± 0.117 


12.00 


0.967 ±0.157 


A OA1 1 A 1 A^ 

0.391 ± 0.122 


15.00 






16.00 


0.857 ±0.165 




18.00 




0.368 ± 0.094 


21.00 




0.343 ±0.112 


24.00 


0.843 ±0.186 


0.353 ± 0.088 


36.00 




0.281 ±0.109 


48.00 


0.519 ±0.209 


0.210 ± 0.086 


72.00 


0.309 ±0.184 


0.138 ±0.088 


96.00 


0.203 ± 0.158 


0.085 ± 0.053 
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Table: 3 Pharmacokinetic parameters of formulation of Lamotrigine 



IQnetic Parameter 


Conveotioiial Tablet 
lOOmg 


Controlled Release 
Formulation (example 2) 
SOmg 


AUC(0-ii]f)trap 

(n/ml)*hr 


71.123 


26.719 


TVihr 


36.731 


34.702 


Kelhr"' 


0.023 


0.021 


CIIlax^g/^ll 


1.494 


0.446 


Tmaxhr 


1.656 


7.667 



Example 3 

Example 1 was repeated except that the rate controlling coating membrane 
5 composition was as follows: 

Eudragit RS 30D 537.25 g 

Eudragit RL 30D 33 .425 g 

Eudragit NE 30D 133.758 g 

Triethyl citrate 40. 133 g 

10 TweenSO 1.05 g 

Geleol Pastilles 10.5 g 

Purified Water 435. 166 g 

The dissolution rate of the controlled release particles was determined (Table 4) 
15 Table:4 



Mediums 


1 


2 


3 


4 


Medium— »- 


5 


Time (Hour) 


% Release 


Time (Hour) 


% Release 


1 


60.05 


73.94 


47.33 


47.69 


1 


51.2 


2 


83.24 


89.55 


64.01 


64.95 


2 


79.6 


. 4 


97.33 


92.3 


77.34 


69.24 


3 


84.5 


6 


98.91 


92.43 


87.24 


84.83 


5 


89.0 
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8 


100.61 


100.41 


95.22 


94.14 


7 


94.5 


10 


104.69 


101.41 


97.08 


97.48 


9 


96.5 


12 






97.92 


99.9 


11 


101.3 


14 






102.25 


100.12 


13 


102.1 


24 








102.44 


25 


107.1 



Example 4 

Production of dispersible tablets 

To 329.8 of controlled release particles of example 3 were added 493. 5g 
5 microciystalline cellulose (Avicel PH 200 R. T. M.), 26.25 g of crospovidone 
(Polyplasdone XLIO R.T.M.X 8.75 g of talc, 4.375 g of Magnesium Stearate and 4.375 g 
of Colloidal Silicon dioxide, which was admixed in a bag to give mixed powders. 862.5 g 
of above mixed powder were tableted using Korsch Compression Machine with a punch 
having beveled edges, 7.98 mm in diameter to provide tablets each weighing 347 mg. 
1 0 The hardness and disintegration time of each tablet thus obtained was 70- ICON and 

20-30 seconds respectively. 

The dissolution rate of tablets was estimated (Table 5) 
Table: 5 



Medium — > 


5 


Time (Hour) 


% Release 


1 


59.8 


2 


78.5 


3 


83.5 


5 


87.5 


7 


89.1 


9 


90.6 


11 


92.6 


13 


93.3 



15 Examples 

Example 1 was repeated except that the rate controlling coating membrane 
composition was as follows: 
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EudragitNESOD 208.222 g 

Trielliyl citrate 9.311 g 

Gdeol pastilles 2.910 g 

TweeaSO 0.291 g 

5 Purified Water 1 14.000 g 



The dissolution rate of the controlled release particles Avas determined (Table 6) 
Table:6 



Medium-^ 


5 


Time (Hour) 


% Release 


1 


60.5 


2 


79.2 


3 


85.96 


5 


90.18 


7 


92.16 


9 


92.92 


11 . 


96.08 


13 


98.4 


25 


101.93 



Example 6 

10 Exan^le 1 was repeated except that the rate controlling coating membrane 
conq>osition'was as follows: 

Eudragit ME 30D .728.777 g 

Triethyl citrate 32.588 g 

GdeolPaspiUes 10.188 g 

15 TweenSO 1.018 g 

Purified Water 399.000 g 

The dissolution rate of the controlled release particles was determined (Table 7). 

20 
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Table:? 



Medium— > 


5 


Time (Hour) 


% Release 


1 


8.7 


2 


22.01 


3 


31.38 


5 


41.87 


7 


44.86 


9 


50.14 


11 


52.4 


13 


59.32 


25 


67.91 



5 Example 7 

Example 1 was repeated except that the rate controlling coating membrane 
composition was as follows: 

EudragitNE30D 833.0 g 

Triethyl citrate 37.2 g 
1 0 Geleol Pastilles 1 1.66 g 

TweenSO 1.166 g 

Purified Water 585.9 g 

The dissolution rate of the controlled release particles was determined (Table 8). 
Table:8 

15 



Medium — > 


5 


Time (Hoiir) 


% Release 


1 


9.7 


2 


25.58 


3 


34.65 


5 


44.87 


7 


49.52 
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9 


51.96 


11 


52.25 


13 


58.51 


25 


62.08 



Example 8 

Production of dispersible tablets 

To 104.55 g of controlled release particles of example 6 added 227,95 g Avicel PH 
5 200, 10.50 g of crospovidone (Polyplasdone XLIO R.T.M.), 3.50 g of talc, 1.75 g of 
Magnesium Stearate and 1 .75 g of Colloidal Silicon dioxide, which was admixed in a bag to 
give mixed powders. 350 g of above mixed powder were tabletted using a Korsch 
Compression Machine with a punch having beveled edges, 7.98 mm in diameter to provide 
tablets each weighing 350 mg. 
10 The hardness and disintegration time of each tablet thus obtained was 100-120N 

and 10-15 seconds respectively. 
The dissolution rate of tablets was estimated (Table 9). 

Table 9 



Medium— ► 


5 


Time (Hour) 


% Release 


1 


34.3 


2 


56.1 


3 


65.9 


5 


73.9 


7 


82.9 


9 


92 


11 


93.5 


13 


97 


25 


100.2 



15 Example 9 

Production of dispersible tablets 

To 45.95 g of controlled release particles of example 5 and 54.54 g of controlled 
release particles of example 7 added 232.51 g Avicel PH 200, 10.50 g of crospovidone 
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(Polyplasdone XLIO R.T.M.), 3.50 g of talc, 1.75 g of Magnesium Stearate and 1.75 g of 
Colloidal Silicon dioxide, which was admixed in a bag to give mixed powders. 350 g of 
above mixed powder were tableted using Korsch Compression Machine with a punch 
having beveled edges, 7.98 mm in diameter to provide tablets each weighing 350 mg. 
5 The hardness and disintegration time of each tablet thus obtained was 80-1 ION and 

10-20 seconds respectively. 

The dissohition rate of tablets was estimated (Table 10). 



Table: 10 



Medium-* 


1 


2 


3 


4 


Medium—* 


5 


Time (Hour) 


% Release . 


Time (Hour) 


% Release 


1 


44.4 


23.8 


21.4 


20.4 


1 


49.8 


2 


58.6 


37.7 


35.4 


36.5 


2 


60.2 


4 


71.5 


53.5 


45.3 


46.5 


3 


67.2 


6 


77.1 


60.9 


57.7 


52 


5 


74.2 


8 


85.1 


71 


61.4 


57.8 


7 


79.2 


10 


89.6 


79 


65.1 


61.8 


9 


81.1 


12 


93 


81.3 


68 


65.8 


13 


82.1 


24 


94 


99.1 


86.5 


74.3 


25 


86 



10 Example 10 

Production of capsules 

Controlled release particles of exanqple 5 (45.45 mg/capsule) and 7 

(54.54mg/capsule) were filled in capsules 

The dissolution rate of capsules was estimated (Table 1 1) 
15 Table: 11 



Medium— »■ 


1 


2 


3 


4 


Medium—* 


5 


Time (Hour) 


% Release 


Time (Hour) 


% Release 


1 


37.03 


16.69 


19.04 


15.92 


1 


41.3 


2 


55.4 


27.54 


31.9 


28.85 


2 


54.75 


4 


75.96 


42.42 


43.38 


43.49 


3 


59.84 


6 


83,82 


47.72 


53.45 


50.50 


5 


68.39 


8 


91.27 


58.93 


57.66 


56.02 


7 


73.41 


10 


94.39 


63.76 


61.87 


62.65 


9 


76.05 
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12 


96.87 


66.53 


65.5 


64.06 


11 


78.09 


24 


97.98 


85.79 


79.9 


75.81 


13 


81.66 












25 


84.69 



Example 11 

1) Production of core 

A Wurster type fluidized bed (manufactured by Glatt, Germany) GPCG-3 was 
5 charged with 700 g. of microcrystalline ceUulose (Celphere CP 102 R.T.M.)(Particle 
diameter Of 0.15 to O.Smm). The microcrystalline cellulose was coated by spraying a bulk 
liqxiid which was prepared in advance.The spraying operation was stopped when the 
specified amount of bulk Uquid had been sprayed, and then drying was carried out in the 
fluid bed processor. The resulting granules (core particles) were sieved through sieve 
10 425|am and 180]im to provide 2813g of granules. The over size and under size core 
particles were discarded. Due to the constraint of equipment capacity, the coating was done 
in parts. 



Bulk liquid 

15 Lamotrigine 2.0kg 

Hydroxypropyl Methylcellulose 6cps 0.3kg 

Povidone (PVP K-90) 0.3kg 

Purified Water 10.0kg 



20 2) Production of controlled release particles 

A fluidized bed Wurster coater (Glatt, Germany, GPCG-3) was charged with 1500g 
of the granules (core particles) prepared in step 1. A controlled release rate controlling , 
membrane coating of following composition, prepared in advance, was sprayed. The coated 
particles were dried in a stream of hot air in a tray drier and sifted through 425 Dm and 
25 ISOnm sieves to provide 1910g of controlled release particles. The oversize and under 
size controlled release particles were discarded. 
Rate controlling coating membrane composition: 
EudragitRS30D 1072.67g 
EudragitRL30D 107,26g 
3 0 Trietiiyl citrate 1 52.28g 
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Silicon dioxide (Syloid 244FP R.T.M.) 94.6g 
Purified Water 800g 

3) Production of dispersible tablets 
5 To 3SS.36 g of the controlled release particles that were prepared above in 2, the 

following mgredients were added: 857.01g of mannitol (Pearlitol SD 200 R.T.M.), 67.5g of 
crospovidone (Polyplasdone XLIO R.T.M.), 13.5 g of talc, 27.0g of magnesium stearate, 
13.5g of aspartame, 13.5g of banana flavor, 27.0g of copolyvidone (Kolliidon VA 64) and 
2.625g of colloidal silicon dioxide, which was admixed in a bag to give mixed powders. 
10 This mixed powder was tabletted using a Korsch tablet machuie using a round punch 
having beveled edges with a diameter of 12.7mm to provide tables weighing 918mg. 

The hardness and disintegration time of each tablet thus obtained was 100-120N 
and 30-50 seconds respectively. 



Table 12: Dissolution profile 



Medium -»■ 


1 


2 


3 


Medixun— »• 


5 


Time (Hour) 


% Release 


Time (Hour) 


% Release 


1 


48.1 


43.9 


4.2 


0.5 


33.7 


2 


60.7 


58.6 


4.7 


1 


42.9 


4 


81.1 


79.2 


6.4 


2 


51.42 


6 


95.1 


96.2 


7.8 


3 


55.29 


8 


102.5 


106.7 


18.4 


5 


60.5 


10 


106.1 






7 


64.4 


12 








9 


66.9 


14 








11 


71.7 


24 








13 


73.5 










25 


81.5 



15 

A pilot, single dose, randomized, 2 period, 2 treatment, 2-way crossover, 
bioavailability study of controlled release lamotrigine (test formulation) (IXlOOmg, as 
prepared above) versus conventional release lamotrigine (reference formulation) (1 X 
lOOmg) tablets in healthy subjects (n=9) under &sting conditions. The peak (Cmax) to end 
2 0 dose (plasma concentration at 24 hours) ratio is given in Table 13 . 
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Table 13 



Volunteer No. 


Peak (Cmax) to End Dose (24 Hr Plasma Concentration) Ratio 


Test Fonnulation 


Reference Foimulatioa 


1 


1.00 


1.64 


2 


1.12 


1.87 


3 


1.34 


1.94 


4 


1.23 


1.52 


5 


1.14 


1.52 


6 


1.09 


1.49 


7 


1.22 


2.13 


8 


1.12 


1.64 


9 


1.18 


2.18 


Mean 


1.16 


1.77 


S.D. 


0.10 


0.27 


C.V.% 


8.37% 


15.13% 



The ratio of peak to end-dose plasma concentration is close to 1 (mean 1.6 iO.l) in 
5 majority of the volunteers in the controlled release formulation (test) vAsSie it is doser to (mean 
1 .77 ±0.27) in majority of the volunteers in the conventional release formulation (reference) 
Example 12 
1) Production of core 
Same as prepared in e?cample 1 1 
10 2) Production ofcontrolled release particles 
Coat I 

A fluidized bed process of wurster type (manufactured by Glatt, Germany), GPCG-3 
was charged with 1500g of above drug granules. A controlled release rate controlling 
membrane coating liquid of following composition prepared in advance was sprayed. The 
15 coated particles were dried in a stream ofhot air in tray drier and sifted through 425 [im 

|im sieves to provide 1812 g of controlled release particles. The over size and under size 
controlled release particles were discarded. 
Rate Controlling coating menibrane conq)ositioii 
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Eudragit RS 30 D 640.6 g 

Eudragit RL 30 D 80.45 g 

Eudragit L 30 D 55 160.9 g 

Triethyl citrate 119.46 g 

5 Silicon dioxide 

(Syloid 244EP R.T.M.) 70.95 g 
Purified Water 600 g 

Coatn 

A Wurster type GPCG-3 coater (manufectured by Glatt, Germany) was charged with 
10 700g of controBed release particles prepared above (after coat I). A controlled release rate 
controlling membrane coating liquid of the following composition that was prepared in advance 
was sprayed. The coated particles were dried m a stream of hot air in tray drier and sifted 
through 425 p;m and 180 pjn sieves to provide 714 g of controlled release partides. The over 
size and under size controlled release particles were discarded. 
1 5 Rate Controlling coating membrane composition 



Eudragit L 30 D 55 129.29 g 

• Triethyl citrate 11.6 g 
Glycerol monostearates 

(GeleolPastiles R.T.M) 1 .92 g 

20 Tween80 0.19 g 

Purified Water 80.68 g 
3) Production of dispersible tablets 



To 6.78 of core particles prepared above (without coating of rate controlling 
membrane) and 26.69 g of controlled release particles prepared above added 85.06 of mannitol 

25 (Peaifitol SD 200 RT.M.), 6.75 g of crospovidone (Potyplasdone XL 10 R.T.M.), 1.35 g of 
talc,2.7 g of magneshun stearate, 1.35 g of aspartame, L35 g of banana flavour, 2.7 g of 
copolyvidone (Kollidon VA 64 R.T.M.) and 0.262 g of colloidal silicon dioxide, which was 
admixed in a bag to give mbced powders. This mbced powder was tabletted using a Korsch 
tabletting machine with a round pundi having beveled edges, 12.7 mm in diameter to provide 

3 0 tablets each weighing 900mg. 

The hardness and disintegration time of each tablet thus obtained was 100-120 N 
and 40-60 seconds respectively. 
The dissolution rate of tablets was estimated (Table 14). 
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Mectium 


1 


2 


3 


Medium -> 


5 


Time 
(Hour) 


%Ridease 


Time (Hour) 


% Urease 


1 


45.0 


35.1 


48.1 


0.5 


30.5 


2 


57.7 


52.5 


55.3 


1 


37.4 


4 


76.1 


80.1 


63.8 


2 


56.7 


6 


89.5 


90.6 


71.1 


3 


63.7 


8 


96.0 


103.3 


79.2 


5 


72.4 


10 


102.6 


105.0 


82.1 


7 


81.4 


12 






83.4 


9 


83.3 


24 






91.1 


11 


88.8 










13 


88.5 










25 


96.8 



5 



10 



15 
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CLAIMS: 

1. A multiparticulate controlled release dosage formulation of lamotrigine or a 
pharmacartically acceptable salt tbereo:^ which comprises: 

5 (a) particles, which comprise lamotrigine ; 

(b) a release rate controlling polymo:; and 

(c) a rapidly disintegrating binder, ^ch will allow the particles to rapidfy disperse in an 
aqueous environment 

2. A mull:q)articulate controlled release dosage formulation of lamotiig^e as daimed in 
10 claim 1, which comprises discrete pelleted cores covered with one or more different rate 

controlling membrane(s). 

3. A multiparticulate controlled release dosage formulation of lamotrigine as claimed in 
daim 1 or 2, which comprises a core, which is a spheronized homogeneous core. 

4. A multiparticulate controlled release dosage formulation of lamotrigine as claimed in 
1 5 claim 1 or 2, which comprises a core, which is a heterogeneous core, which comprises an inert 

base having layers of drug applied by a suitable coating procedure, 

5. A multiparticulate controlled release dosage formulation of lamotrigine as claimed in 
claim 1, which comprises particles, which are placed in a tablet. 

6. A multiparticulate controlled release dosage formulation of lamotrigine as daimed in 
2 0 daim 1, which comprises particles held together with a rapidly disintegrating binder. 

7. A multq)articulate controlled r^ease dosage formulation of lamotrigine as claimed in 
daim 1 , wfaidi comprises 

partides in a hard gelatin capsule. 

8. A multiparticulate controlled rdease dosage formulation of lamotdg^e as claimed in dssy 
2 5 preceding daim which comprises a once a day dosage formulation. 

9. A multiparticulate controlled rdease dosage formulation of lamotrigine as claimed in any 
preceding daim wherdn the rdease rate controllmg polymer is sdected from tiie group 
consisting of eflqdcellulose, cellulose acetate, cellulose propionate (lower, medium or hi^i^ 
molecular weight), cellulose acetate propionate, cellulose acetate butyrate, cellulose acetate 

30 phtiialate, cellulose triacetate, poly(mefliyl mefliacrylate), poly(ediyl methacrylate), poly(butyl 
methacrylate), poly(isobutyl methacrylate), poly(hexyl methacrylate), polyOsodecyl 
methacrylate), polyOauryl methacrylate); poly(phenyl methacrylate), poly(mettq^l acrylate), 
poly(isopropyl acrylate), poly(isobutyl acrylate), poly(octadecyl acrylate), or amfarture thereof. 
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10. A muhiparticukte controlled rdease dosage formulation of lamolrigine as claimed in 
daim 2, wherdn the release rate controlling membrane contains a plastidzer. 
1 L A midt^articulate controlled release dosage formulation of lamotrigme as daimed in any 
one of claims 2 to 4 , ^erdn the core contains an add preferably an organic add. 

12. A multiparticulate controlled release dosage formulation of lamotrigine as daimed any 
preceding daim wherein 

rate controlling polymer is an ammonio methacrylate polymer. 

13. A multiparticulate controlled release dosage formulation of lamotrigine as daimed in any 
preceding daim , wherein 

the rate controlling polymer is coated with an enteric coating. 

14. A multiparticulate controlled release dosage fonnulation of lamotrigine as claimed in any 
preceding claim , which comprises a blend of two or more different types controlled rdease 
particles of lamotrigine having different release profiles. 

15. A multiparticulate controlled release dosage fonnulation of lamotri^e as claimed in any 
preceding claim , wherein tiie particles have tiie following release profile when measured in a 
U.S.P.XXn Type n (paddle) apparatus at a temperature of 37^C at 50rpm using a O.IM HCl 
medium for 1 hour and tiiereafter a trisodium phosphate buffer at pH 6.8 for tiie remaining 
hours: 

a) not more than 60% of the total lamotrigine is rdeased in 1 hour; 

b) not less than 35% of the total lamotripie is rdeased after 6 hours of measuremeni; 

c) not less than 60% of the total lamotrigine is released after 25 hours of measurement. 

16. A multiparticulate controlled release dosage formulation of lamotrigine as daimed in any 
one of daims 1 to 14, wherein the partides have the following rdease profile when measured in 
a U.S.P.XXII Type II (paddle) apparatus at a tenq)erature of 37°C at 50rpm using a pH 4.5 
buffer: 

a) not more than 60% of the total lamotrigine is released in 1 hour, 

b) not less tiian 35% of the total lamotrigine is rdeased after 6 hours of measurement; 

c) not less tiian 60% of the total lamotrigine is released after 24 hours of measurement. 

17. A multiparticulate controlled rdease dosage formulation of lamotrigine as daimed in any 
one of clahns 1 to 14, wherdn the partides have the following rdease profile when measured in 
aU.S.P.XXn Type II (paddle) apparatus at a temperature of 37^*0 at 50rpmin0.1 MHCl: 

a) not more than 60% of tiie total lamotrigine is released in 1 hour; 

b) not less tiian 3 5% of tiie total lamotrigme is rdeased after 6 hours of measurement; 
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c) not less than 60% of the total lamotrigine is rdeased after 24 hours of measurement. 

18 A multiparticulate controlled release dosage formulation of lamotrigine as claimed in any 
one of daims 1 to 14„ wherdn the partides have the release profile, when measured in a 
U.S.P.XXII Type n Opaddle) apparatus at a tenq)a:ature of 37«C at SOrpm at pH 7.5, not more 
than 60% of the total lamotri^e is released in 1 hour. 

19 A multiparticulate controlled rdease dosage formulation of lamotrigine as daimed in 
any one of clauns 1 to 14„ wherein the particles have the release profile, when measured in a 
U.S.P.XXn Type II (paddle) apparatus at a temperature of 37«C at SOrpm at a pH of 6.8, not 
more than 60% of the total lamotrigine is rdeased in 1 hour. 

20. A fonnulation according to claim 1 and 14, which provides a better pharmacokinetic 
profile as compared with conventional dosage forms of lamotrigine. 

21 A fonnulation according to daim 2, wherein the rate controlling membrane is made up 
of one or more different pharmaceutically acceptable rate controlling polymers of vaiying water 
solubility and permeability. 

22. A fonnulation according to claim 2 1 wherein the pharmaceutically acceptable polymer is 
sdected fi-om alkyl cdhiloses, hydroxyalkyl celluloses, cellulose ethers, nitro celluloses, 
polymers of acrylic and methacrylic adds and esters thereof, polyamides, polycarbonates, 
polyalkylenes, polyalkylene glycols, polyallqrlene terephthalates, polyvinyl esters, 
polyvinylpyirolidone, polyglycolides^ polysiloxanes and polyurethanes and co-polymers thereof 

23. A controlled rdease formulation of lamotrigine for oral administration comprising 
partides as daimed in daim 1 in admixture widi firee lamotrigine or a pharmaceutically 
acceptable salt thereof 

24. A pharmaceutical compoation contaimng controlled release particles of lamotrigine 
accordiiigto any one of daims 1-23 intheformof anoralsuspensioa 

25. A process for the preparation of a pharmaceutical composition of lamotrigine or a 
phaimacaitically acceptable salt thereof , substantially as described herdn, particularly with 
respect to the ^camples. 

26. A mediod for reducing fluctuation in the troughs and peaks of drug concentration in 
patient's blood plasma, which con^rise administering orally to a patient in need thereof a 
controlled rdease fonnulation containing Lamotrigine as an active ingredient 

27. A method as claimed m claim 26, wherein the ratio of peak and trough is in tiae range of 
1.0 to 1.6. 

28. Amethod for improving the patient's compliance by reducing the firequency of dosing to 
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once daily, which comprises admimstering orally to a patient in need thereof a controlled release 
formulation containing Lamotrigine as an active ingredient 

29. A method for the safer admimstration of Lamotrig^ie while in combination with drugs 
selected from the group consisting of phenytom, carbanazejpie, sodium valproate, whidi 

5 comprises adroinisteting orally to a patient in need thereof a controlled release fomoulation 
contaming Lamotrigine as an active ingredient. 

30. A method for providing therapeutic blood plasma concentration of Lamotrigine over a 
24 hours period with diminished mddence of ataxia, diplopia, somnolence, headache and rash, 
which comprises administering orally to a patient in need thereof a controlled release 

1 0 formulation containing Lamotrigine as an active ingredient. 

3 1 . Use of the formulation as claimed in claim 1 in preparing a medicament for the treatment 
of fluctuation in the troughs and peaks of drug concentration in patient's blood plasma. 

32. Use of the formulation as claimed in claim 1 in preparing a medicament for the treatment 
of a patient in need thereof 

15 33, A multiparticulate controlled release dosage formulation of lamotrigjne claimed in any 
one of claims 1 to 14 wherein said lamotrigine and excipiaits are present in a ratio of from 1: 
100 to 100:1 , prefeably, 1:20 to 20:1. ; 
34. A multiparticulate controlled release dosage formulation of lamotrigine as claim6d in 
claim 12 wherein the ratio of said lamotrginie to said organic add is SO: 1 to 1 : SO.. 

20 
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